Background: CKD patients undergoing regular HD experience a high rate of hospitalization and mortality compared to the general population. The main contributing factors were cardiovascular event and infection. In Indonesia, there has been no comprehensive and representative data available. This study aims to discover the incidence and risk factors of cardio-cerebrovascular events, hospitalization, and mortality, as well as the survival rate among patients undergoing regular HD at Sanglah general hospital Denpasar.
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InaKidney | Vol. II | Is. 2| May-Aug 2019 inent cause for hospitalization and mortality among HD patients is cardiovascular event; this population has 10-20 times higher risk for cardiovascular events compared to the general population after adjustments of age, gender, and the presence of type 2 diabetes. 1, 2 Cerebrovascular events were also frequent among HD patients, approximately 6 times higher than the general population after age adjustments. Another prevalent cause for increased mortality in HD patients was pneumonia; HD patients were at 10-times higher risk of pneumonia, where 1 in 5 patients develop pneumonia during the first year of dialysis. HD patients suffer more severe clinical manifestations of pneumonia and at 14-16 times higher risk of death. 3, 4, 5 The National Kidney Foundation (NKF) classified chronic kidney disease (CKD) patients as a high-risk group for cardio vascular disease. This is due to the majority of these patients having both traditional and overload, and sympathetic over-reactivity. 6, 7, 8 Other than increasing the risk of cardiovascular disease, the impaired glomerular filtration caused retention of toxic molecules known as the uremic toxins. These molecules induce both activation and deficien cy of the immune system. 2 The retention of uremic toxins caused increased activation of polymorphonuclear cells (PMNs) and monocytes/macrophages, causing increased production of reactive oxygen species (ROS) that leads to persistent inflammation but also cause impaired phagocytosis function that leads to increased risk of infection. Adaptive immunity was also impaired, causing decreased T and B cells. Undergoing HD in itself also pose patients to risks such as dialyzer membrane incompatibility, dialysate impurity, endotoxin exposure, back-filtration, and vascular access infection. 2 There has been no comprehensive and representative data available in Indonesia regarding cerebro-cardiovascular events and infection among HD patients. This study aims to discover the incidence and risk factors of cardio-cerebrovascular events, hospitalization, and mortality, as well as the survival rate among patients undergoing regular HD at Sanglah General Hospital,
Denpasar.

Methods
This study is a retrospective cohort study, done in Sanglah General Hospital, Denpasar from July 1 st - frequency was presented as percentages with 95% confidence interval. Continuous data with normal distribution will be presented as mean value with standard deviations, whereas abnormally distributed data will be presented as median value with interquartile range.
Results
During the study period, 222 subjects met the inclusion and exclusion criteria. There were 40 (18.09%) subjects with composite outcome (CV incidence, hospitalization, and death). Two subjects underwent kidney transplantation procedures at Sanglah Hospi-tal Denpasar. The basic characteristics of the research subjects are presented in Table 1 .
Of the 40 subjects who experienced composite outcome, 22 (55%) subjects experienced hospitalization and 18 (45%) subjects died. Based on the causes of hospitalization from 22 subjects, 13 (59%) of the subjects were treated because of healthcare-associated pneumonia (HCAP), while 5 (23%) subjects were treated because of the incidence of CV, 4 (18%) subjects due to other causes. Whereas from 18 subjects that died, 10 (56%) of the subjects died of cardiovascular (CV) events and 8 (44%) subjects due to septic shock. There were no deaths due to cerebrovascular events. 
Discussion
The survival rate of this study's subjects did not deviate from the currently available data. Based on The Dialysis Outcomes and Practice Patterns Study (DOPPS), which is a prospective study, observational of 16,720
representative samples of HD patients were followed for 5 years in various countries (Japan, France, Germany, Italy, Spain, the United Kingdom and the United States), the lowest incidence of death in 1 year was found in Japan (6.6%), followed in Europe (15.6%) and highest in the United States (21.7%). 9, 10, 11 Both the causes of death and hospitalization in this study's subjects were also in accordance with currently available data. The 2014 Indonesian Renal Registry (IRR) reported the cause of death in HD patients due to the incidence of CV is 47% and as a result of cerebrovascular events is 12%. 12 The results of this study
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InaKidney | Vol. II | Is. 2| May-Aug 2019 Therefore, the coexistence of DKD and CKD will increase the risk of thrombosis. 16 The higher mortality outcome of subjects aged > 52 years old is similar to study by Urrutia et al that showed in addition to the female gender, the age of > 52 years old was associated with higher mortality. 17 The use of AVF in this study posed as a significant protective factor for both morbidity and mortality of HD patients. 
Conclusion
From this study, it can be concluded that cardiovascular events and infection remain the highest cause of morbidity and mortality in dialysis patients. Diabetic nephropathy was highly associated with a lower survival rate for the composite outcome (cardiovascular event, hospitalization, and death) whereas and the use of AVF was associated with a higher survival rate for the composite outcome. The mean age of < 52 years old and AVF was associated with higher survival for mortality.
